Functional analysis of the domains of dihydrolipoamide acetyltransferase from Saccharomyces cerevisiae.
The LAT1 gene encoding the dihydrolipoamide acetyltransferase component (E2) of the pyruvate dehydrogenase (PDH) complex from Saccharomyces cerevisiae was disrupted, and the lat1 null mutant was used to analyze the structure and function of the domains of E2. Disruption of LAT1 did not affect the viability of the cells. Apparently, flux through the PDH complex is not required for growth of S. cerevisiae under the conditions tested. The wild-type and mutant PDH complexes were purified to near-homogeneity and were analyzed by sodium dodecyl sulfate-polyacrylamide gel electrophoresis, immunoblotting, and enzyme assays. Mutant cells transformed with LAT1 on a unit-copy plasmid produced a PDH complex very similar to that of the wild-type PDH complex. Deletion of most of the putative lipoyl domain (residues 8-84) resulted in loss of about 85% of the overall activity, but did not affect the acetyltransferase activity of E2 or the binding of pyruvate dehydrogenase (E1), dihydrolipoamide dehydrogenase (E3), and protein X to the truncated E2. Similar results were obtained by deleting the lipoyl domain plus the first hinge region (residues 8-145) and by replacing lysine-47, the putative site of covalent attachment of the lipoyl moiety, by arginine. Although the lipoyl domain of E2 and/or its covalently bound lipoyl moiety were removed, the mutant complexes retained 12-15% of the overall activity of the wild-type PDH complex. Replacement of both lysine-47 in E2 and the equivalent lysine-43 in protein X by arginine resulted in complete loss of overall activity of the mutant PDH complex.(ABSTRACT TRUNCATED AT 250 WORDS)